In this lecture the subject will be divided into two periods. The first covers Australia as a Penal Settlement and Colony, and, during this time, it is not difficult to pick out people and events that made history: the second begins when Australia became a Commonwealth, at the turn of the century, and from then on it is not only impossible to single out events that everybody would agree were important, but in the time available it would be invidious to mention the names of some doctors to the exclusion of others.
I shall look at this subject through the eyes of a critic in a distant country, rather than as an Australian talking about home.
THE EARLY SEiTLERS
The first English doctors to land in Australia brought with them the customs, the beliefs, the knowledge and the practice of medieval England. They arrived at the time when John Hunter was exhorting medical men to discard speculation and to try experiment-at the time in fact when all previous medical practice was about to be examined and discarded. If those who came to Australia had shut themselves off from Europe they would now be a long way behind; but, from the early part of The Contribution of Australians to Medical Knowledge (dysentery, smallpox, and scurvy) were gradually brought under control but, after two years during which no relief ship had arrived, the settlement was close to starvation. Then in June 1790 disaster struck: first the ship Lady Juliana appeared and landed 222 women convicts without food, and later in the same month the notorious second fleet came to anchor, and reported having lost 261 convicts out of a total of 1,000 embarked.
'The slave trade', wrote an officer of the New South Wales Corps who had travelled in the Surprise, 'is merciful to what I have seen in this fleet. Some who had survived the voyage died as the ships came into harbour and were thrown overboard, their dead bodies cast upon the shore were seen laying naked upon the rocks. Several more died in the boats as they were rowing on shore, or on the wharf as they were lifted from the boats. When put ashore many were not able to walk, or stand, or to stir themselves in the least, hence some were led by others. Some creeped upon their hands and knees, and some were carried upon the backs of others . . . ' Life in the settlement continued to hang by a thread for many years but John White, who had written a journal of the voyage with the first fleet, managed not only to survive, tend the sick, and supervise the medical administration of the settlement, but he explored the vicinity, and became an observant naturalist. His Journal included his natural history notes. It was published in London in 1790 and it is the first scientific document to come to the Old World from Australia.
Seven years later on 27 August 1797, William Redfern, aged 19, a surgeon's mate in the Royal Navy, was sentenced to death in England for the part he had played in the Mutiny at the Nore. He spent four years in prison in London, and his sentence was then commuted 'to transportation for the term of his natural life'. On 19 January 1802, Redfem, having served part of his sentence as a convict on Norfolk Island and returned thence to Sydney, was pardoned. Eleven years after that he had become the most respected citizen and the best surgeon in the settlement.
In October 1814, Redfern sent a report to Lachlan Macquarie, Governor of New South Wales, concerning the changes that should be made before any more convicts were shipped to Australia. This succinct, and scholarly paper was a contribution to the knowledge of the times and, had his recommendations been put into practice by the Before turning to other things we must note that many 'convicts' in the eighteenth century were educated men who made valuable contributions to life in Australia. One, Edward Wakefield, whilst in Newgate prison, worked out a scheme for land distribution and development that revolutionized, in 1830, the agricultural policy of the New South Wales Government. By his endeavours immigrants were made to work on lands allotted to them. 'A colony' he said 'allowed to manage its own affairs, will attract men fit to arrange them'. ACADEMIC PROGRESS I pass to an appraisal of some events that not only altered the pattern of Australian medicine but were of significance to the outside world. The Port Phillip Association in Tasmania organized and planned the first settlement of Victoria along the Yarra River. This happened in 1937 and Melbourne was founded at that time. In this settlement, that rapidly became a large city, the citizens conceived, financed and built their own hospital, and although a similar breakaway from the government-owned hospitals had already occurred in Sydney, the Melbourne Hospital was, from the beginning, associated with the newly-founded university (1853) and as a result of the work of Dr. Anthony Brownless (who was a physician to the hospital and a member of the Council of the University) a medical faculty was started straight away. These events are memorable for two reasons. In 1850 there were only three universities in England (Oxford, Cambridge, Durham) and the study of the classics was regarded as the hallmark of scholarship. Not only did the new University of Melbourne associate itself with the new hospital (albeit loosely at first) but, contrary to the advice of Sir James Paget in London, it decreed that a course of five years-and not four as advised by Paget-would be necessary to secure a medical degree.
At this time in Melbourne and Sydney the first medical societies were founded. But more important is the fact that between 1850 and 1900 more than thirty medical journals came into being. The majority of these lasted only a few years; but one, under various names, sometimes edited in Sydney and sometimes in Melbourne, has survived. The When the continent of Australia became separated from the land mass of South East Asia, many primitive animals were cut off from comparable contemporary species and left to develop in their own ways. These included the monotremes, the 324 The Contribution of Australians to Medical Knowledge marsupials (which were virtually unknown elsewhere) the ratite birds (such as the emu and the kiwi) many 'prehistoric' lizards and reptiles (tuatara) and innumerable insects, snakes, plants, fish and corals. Many of these discoveries, which were at first dismissed as travellers' tales, were soon verified, and from that moment there developed in Australia a zeal and enthusiasm for natural history, and subsequently for human anatomy, that had a far reaching effect upon surgical practice. John White's enthusiasm for exploring the country round Sydney and for collecting plants and animals has already been mentioned. In the course of these journeys he shot or captured a number of strange animals, amongst them some kangaroos. It is probable that Captain Cook was the first Englishman to see a marsupial, but he did not describe it in his journal. White discovered that kangaroos carried their immature young in abdominal pouches and he sent a number of embryos to John Hunter in London. Some of these can still be seen today: they are a part of the Hunterian Collection at the Royal College of Surgeons.
In 1797 Colonel David Collins wrote from New South Wales to a friend in London concerning a peculiar animal he had seen whilst exploring the Hawkesbury River. It had, he said, webbed feet and a beaverlike tail; it was covered with fur; 'but the most extraordinary circumstances . . . was its having, instead of the mouth of an animal, the upper and lower mandibles of a duck ... its webbed feet enabled it to swim, whilst on shore its long sharp claws were employed in burrowing.' A few years later the Governor of New South Wales (James Hunter) sent two specimens of platypus to the British Museum, and these were dissected by Everard Home who found that they were primitive mammals: so primitive that they had originated more than 50 million years before man. He communicated his opinions to the Royal Society and these learned gentlemen were, at first, unable to believe their ears. Not the least of the improbabilities was that the duck-billed platypus laid eggs and suckled its young.
The question as to whether the platypus really laid eggs was hotly disputed as a zoological improbability, and the matter was not settled until 1884 when Caldwell (a zoologist from Cambridge) went to Australia for the express purpose of clearing the matter up. He found two eggs after much searching. He also confirmed that the spiny-ant-eater was a monotreme.
The first distinguished Australian naturalist was George Bennett whose life spans the nineteenth century (1804-1893). His first important discovery was a living specimen of pearly nautilus which he found in the New Hebrides. This extraordinary cephaloped had been vaguely described by Aristotle in his book The History of Animals; but nobody knew much about it. Bennett not only observed the habits of the animal but he made his own dissections, for which he was awarded the Gold Medal of the Royal College of Surgeons. He was the third recipient of this valued award. The interest in the pearly nautilus centred not so much upon the beauty of its shell, but upon the complexity of its anatomy: it was at one time regarded as a possible bridge between the vertebrate and invertebrate species. Bennett also sent specimens of nautilus to London, and Richard Owen wrote his famous Memoire upon the subject in 1832. Bennett continued his activities with such enthusiasm that there is a record in the College of Surgeons that 510 zoological specimens of all kinds were awaiting dissection by Owen. The latter wrote 'From their rarity and the good state of their N. R. Barrett preservation . . . these specimens are intrinsically of great value: but this is much increased by the copious and accurate observations on the locality, temperature, time of day and other circumstances connected with their capture'.
Bennett established a tradition of careful anatomical research that was emulated by an increasing number of brilliant men, many of whom were Australians; others came to Australia because they could not afford to miss the experience.
The Australian human and comparative anatomists included that eccentric and famous teacher, Professor Archibald Watson, Sir Thomas Stuart, Sir Alexander MacCormick, Sir Edward Stirling, Sir James Barrett, Sir Grafton Elliot Smith and many others. At the turn of the century these men had made reputations not only for the quality of their contributions, but for the excellence of their teaching. Amongst those who came to work in Australia was F. Wood-Jones who was, possibly, the greatest anatomist of them all. His enquiries ranged over a wide variety of subjects and whilst he was in Australia he studied the corals in much detail.
A LONG SEA VOYAGE Between 1830 and 1900 many medical papers were written by eminent British physicians and phthisiologists stating that a voyage to Australia in a square-rigger would cure pulmonary tuberculosis-and some mental disorders-more certainly than any other treatment available at the time.
Several things combined to lend colour to this claim. Fielding, 1775) . Then in the early part of the nineteenth century the great Laennec stated that sea air-because it contained iodine emanating from seaweed -was curative in some patients suffering from consumption.
In addition to these beliefs there was another that was equally strange, namely that Australians were immune to phthisis; and that all who landed there would be cured. So prevalent was this hope that whole families emigrated and several eminent physicians took the cure themselves. In fact the position was sadly different for there were 10,000 deaths from pulmonary tuberculosis in Victoria in the third decade of the Colony's existence (1861-71).
Tuberculosis, which was introduced into Australia with many other noxious diseases of white men, reached its peak of severity during the gold rush in Victoria in the 1850s. Since then the incidence has been declining in a way comparable to that in other civilized communities. Australian tuberculosis was no different to tuberculosis elsewhere, and Australians were quick to point out and to resent the cult of the 'long sea voyage'. But the craze caught on and was exploited by shipowners: in fact it continued to be profitable to them at least until the first world war.
To meet this considerable passenger trade, a number of sailing ships-both large and small-were hastily modified and pressed into service. Of these the most renowned
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The Contribution of Australians to Medical Knowledge was one of the finest of the tea-clippers, the Sobraon, which was diverted to the passenger trade; and even after the introduction of fast steamships Basil Lubbock wrote in 1927 'Doctors still realize the value of a sea-voyage for certain types of patient: but in spite of the comforts and luxuries of steam, it can never compare with sail in restoring health', and in this statement there is more than a measure of truth. The Sobraon was a ship of 2131 tons; 300 feet overall, spreading two acres of canvas. Her average time for the passage to Melbourne was 70-90 days-a veritable flyer. On these voyages she carried 84 first-class patients and 50 in the second class: there were, for their comfort, 3 bullocks, 3 milking cows, 90 sheep, 50 large hogs, many sucking pigs and 400 head of poultry aboard.
Excursions into the ridiculous, such as these, should make doctors today wonder as to the sense of some of the treatments they prescribe empirically. It is entirely possible that a sea voyage in a beautiful sailing ship would do anybody good: but very few ships were like the Sobraon. Indeed, we read accounts of consumptives huddled together in small, ill-ventilated cabins and it was usual for these ships, having picked up their passengers at Tilbury, to call at Falmouth to land those who were about to die.
WOMEN
On 1 December 1867 the Dunbar Castle anchored off Sydney Harbour and was towed to moorings the next day. Mr. Henry Parkes (later Sir Henry), the Colonial Secretary to the New South Wales Government, came aboard to welcome Miss Lucy Osburn and a party of five young ladies.
Lucy Osburn was one of the first nurses to be trained at St. Thomas's Hospital under the aegis of Florence Nightingale. At that time there were very few trained nurses anywhere in the world: patients were cared for by men and women of the lowest social status. Cruelty, drunkenness, ignorance, dirt and infection regulated the lives of many who were admitted to hospitals.
Miss Nightingale was not only determined to end such things but she knew how to do it. Educated young ladies were to be trained as nurses: it was demanded of them that they be totally devoted to the care of the sick, and that they must accomplish everything to that end. Her second step was to send small groups of trained nurses, under the absolute charge of one of their number, to work in some of the most notoriously bad hospitals in England. They were to prove that nursing was a career for ladies and that they could do the work. Lucy Osburn was not 30 years of age; she was the second of Florence Nightingale's 327 N. R. Barrett missionaries, and the fact that she-or any of the others-was prepared to travel to Australia for such a purpose is a vivid example of the power that Miss Nightingale had over the nurses trained in her name.
Lucy Osburn and her nurses went to work in Sydney Hospital, and from the first she was almost overwhelmed with difficulties, misunderstandings and loneliness. Here is a part of Cope's description of the hospital.
In 1868 Sydney was a city of 100,000 people, and the hospital or infirmary had 160 beds housed in an old and inconvenient building. The nursing care of the male patients was entrusted to 'ward masters' who locked the wards at night ... The female patients wer looked after by unskilled and untrained women of the Sarah Gamp type. The sanitary provisions in the wards were sadly deficient. In one part of the hospital there was not a drop of water for the upstairs wds ... whilst in another there was no W.C., no sink, no tap ... all the slops were emptied into a pail which was carried through the whole lngth of the female surgical ward and along the verandah to a W.C. containing one seat for fifty patients.
In spite of descriptions such as these, Australian hospitals, of a comparable period in time, were not as bad as the Poor Law Institutions in England. They had the benefits of open spaces and of not being smothered and contaminated by industrial developments. The criticisms that could be levelled against them were not in the field of nursing; they were that at least one quarter of all patients, in the 1860s, died in the hospitals.
Lucy Osburn and her nurses were not saints or ministering angels; indeed the success of their enterprise was almost defeated by dissent, scandals and petty criticisms. Four of her nurses left the hospital when their three-year contracts were up. But Lucy was made of stern stuff: she possessed that indomitable quality-belief in herself and her mission-that carried her through her tribulations.
At the end of three years she was almost at the end of her tether; alone and dispirited; and at this moment the Government of New South Wales set up a commission, under Judge Windeyer, to enquire into the allegations of incompetence that had been brought against her. The commission reported that every department of the hospital, except the nursing staff, was defective, and Lucy Osburn was vindicated. Fourteen years later when she retired to England she had founded her own nursing school and this has flourished ever since. We, who are accustomed to the high standards of modern nursing, find it difficult to understand the change that young women like Lucy Osburn accomplished. They totally altered current opinion as to their profession; they demonstrated the difference between menial servants and educated people; and they revolutionized the appearance and safety of hospitals. 
RESEARCH
We have now reached the turn of the century, and by this time Australian medicine was ready to compete in the world at large: disadvantages of distance had been eliminated and men were available to meet the challenge. But before passing into this new and exciting era let us read some words written by C. H. Kellaway (himself a pioneer of Australian research) 'In a young country there is little opportunity for development of scientific research. The pioneers are fully occupied in the struggle for existence, and many years must elapse before the conditions of life afford to suitable persons the necessary leisure and detachment to set about the business of adding to the world's store of knowledge . . . ' The first research project of world importance was carried through in Queensland by Joseph Bancroft in 1876: he discovered the parent filarial parasite that now bears his name. He also studied the modes of transmission of many insect-borne fevers. The first classic paper on hydatid disease was written in 1884 by J. D. Thomas.
The man who had the vision to see that Australian doctors must have their own Almost all the research is carried out in, or by, universities, large hospitals, government health departments or medical research institutes, and these have attracted some of the best scientists available. Australians realize that the health and happiness of any community is greatly affected by the quality of the national medical services. To achieve this end, good doctors, taught by good teachers, must be available, and experience shows that, nowadays, the best teachers are men who are themselves concerned with research. Australian doctors have won Nobel Prizes.
It will not be possible to describe the projects that have already borne fruit, nor to give a list of the men engaged in research and teaching; but here are a few of the contributions that have come from Australia during the last 25 years. They have been in many fields, and notably virology, immunology, microbiology, neuro-physiology, the pathology of arterial disease, the investigation of insect-borne fevers, and the development of penicillin. In addition it has been proved that certain congenital deformities (notably those that affect the heart) can be caused by maternal rubella occurring during the first three months of intra-uterine life.
In recent times Englishmen have seen with regret, but without surprise, that young and progressive Australians are more in sympathy with the American practice of medicine than with the British. The importance of research, as a part of the education of every doctor who aspires to higher things, was accepted and implemented a long time ago in the United States. In England the emphasis is still on patient care, and research is reserved for a minority. Young Australians, having to choose between these two paths have, understandably, accepted the generous, elaborate and expensive facilities that the large American clinics offer them. In this direction they have set their sights, and although educational links still exist with the Royal Colleges in the United Kingdom, these are not enough to influence Australian thought today. It may be presumptuous to do so but I predict that in time to come the Americans and Australians will turn again to clinical medicine and the English will feel their way towards more research. Modern methods, excellent though they are, often produce men who are not primarily interested in treating patients.
THE OUTBACK
The crossing of the Blue Mountain Barrier by Blaxland, by Lawson and by Wentworth in 1813, the explorations that followed and revealed the endless lands to the West, not only opened up 'the outback'-or the 'Dead Heart' of Australia-but immediately brought urgent and continuing medical challenges.
These desert lands, fringed with rich pastures, are of infinite size (2 million square miles): they are dried by a baking sun; a place where rain seldom falls, where there are no trees and hardly a sign of life; they seemed to the early explorers to be of no useful purpose. But it was not long before the Murray, the Darling and the Murrumbigee 330 The Contribution of Australians to Medical Knowledge Rivers were discovered, and men learned that fine sheep and cattle could be raised in many places. This development changed the face of the colony: wool, instead of rum, became the currency in Sydney and organized farming replaced the convicts' settlements. As the settlers, stockmen and farmers pushed their ways into new lands the immediate problems of how to survive, of how to live in such heat, how to overcome the feeling of absolute loneliness that engulfed families separated from each other by hundreds of miles of impassable country; and of how to get water; these problems became paramount and medical men were soon involved.
The future of this hinterland will depend upon an inexhaustable supply of clean water: many believe that in the quantities that will be needed (for much of the land is fertile if irrigated) this water must ultimately come from the sea; but already great progress has been made in diverting rivers, building conservation dams, boring artesian wells and even in tapping clouds.
Meanwhile 
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B N. R. Barrett Having seen the surgical work in all the large centres he described it as second to none; but he also said, 'All the wonderful facilities of these splendid institutions are reserved for poor men and tramps and the rest of the community is taxed to pay for them. ' By this he meant that, following the English voluntary hospital type of practice, the Australians had evolved a fine service for the poor, a good service for those who could pay private nursing-home fees, and a bad service for the large middle income group. It was also evident that there was still indecision as to the best interconnection between teaching hospitals and universities, and the status of 'consultants' or 'voluntary' teaching staff. These doubts and difficulties have now been resolved and, although there has been a swing away from the British Voluntary Hospital, and from the state medical service as we know it, towards the American community hospital, the Australians, through their Royal Colleges, and by their family ties, have kept some of the things that are British. They have evolved their own brands of state and university hospital, and of public health service.
A special national health service is in being. In this the state accepts responsibility for certain services and drugs: the remainder is covered by insurance schemes that are supervised by the state. This scheme seems to suit local conditions and works equitably.
AUSTRALIANS
Many generous and warm tributes have been paid by doctors all over the world to Australians, and especially by enthusiastic admirers such as the late Sir Gordon Gordon-Taylor (1947) . These have underlined the many qualities of strength that fit a people to carry through their destinies.
Since the earliest colonial days doctors in Australia have been held in high repute by the community. This happened not only because there was no built-in aristocracy to hinder them; but because they were, in fact, amongst the best educated ofthe people. Moreover, they played decisive parts in exploration, agriculture, administration, and science. They saved the early settlers and the convicts from extinction. They helped with the layout of new cities and all matter pertaining to public health. They made their contribution to the settlement and use of the outback, and now they are competing in the world of modern medical science.
One hundred years onward there may still be places in the remote parts of this continent where medical science is not available. Water will dictate the future; and there are those alive today who may live to see an explosion in population comparable to that of China. Meanwhile, having looked superficially at what has already been accomplished in the short span of 150 years I say with humility and admirationgood luck in the future.
